Introduction
The original switchyard for the Slow External Proton Beam at the AGS of Brookhaven National Laboratory incorporated two current carrying, copper septa to split the beam into three parts. These septa were each .05 mm thick and intercepted a substantial amount of beam when, as often occurs, it was necessary to split the beam across its densest region. To Figure 2 which illustrates the magnet which is paired with the first splitter. (Note that all three splits are visible here since all three splitters are positioned sequentially upstream of the first Lambertson magnet.) The bore hole extends beyond the ends of the magnet coil far enough to maintain good magnetic shielding. The coils are simple race-track designs and are external to the vacuum so that no electrical and water feedthroughs are required. These magnets are also mounted on traversing and rotating mechanisms.
The Thick Lambertson Septum Magnets
These magnets have their horizontal septa fixed in position, in the shadows of the vertical separations caused by their upstream thin Lambertsons. They bend by a large enough horizontal angle (up to 20) that, within a short distance, the affected beam segments become effectively independent. They support up to 13.25 kG over their 2.4 m effective lengths.
The septum wedge angle implied is 60°. As with the thin Lambertsons, this wedge shape is replaced by a cylindrical hole bored in one pole piece. The septum thickness is 22 mm or greater depending on the specific unit. They were constructed using spare AGS ring magnet coils. Figure 3 illustrates the one associated with the first splitter and thin Lambertson.
The Switchyard Layout Figure 4 presents a schematic layout of the various beam axes in the switchyard. Only the beam division components are shown, lenses and standard dipoles being omitted for clarity. Following extraction from the AGS, four quadrupole lenses are disposed in the line to match the AGS emittance to the requirements for efficient splitting; viz., an angular spread small compared to the splitter kick, but with a horizontal width not so large as to cause beam loss on the cathodes. The quads are followed immediately by the three splitters. Because of the pre-existing space limitations, the A Line must break away from the B Line far upstream. An early split in the D Line is also necessary due to downstream geometry. Therefore, the thin Lambertson septa associated with these two splits follow the splitters immediately, leading to a minimum splitter shadow width of 4.8 mm, still better than three times the Lambertson septum width of 1.5 mm. For the same reason, the thick Lambertson magnets associated with these two splits are encountered next. After this, the D, A, and (B,C) beams are effectively separated horizontally. Since the B and C targets are far downstream, these two beams are conducted for some distance in a common vacuum pipe before the associated thin and thick Lambertson septa are encountered. The 3-dimensional beam layout is tightly constrained, and it was essential to pay close attention to the surveying and installation of components. The flags are the prime detectors which are employed in aligning the beam axes in various apertures and in making the initial placements of the splitters and thin Lambertsons in the beam. Then the loss monitors are utilized to optimize the transmission efficiency. For example, the difference between signals from short loss monitors just upstream and downstream from a splitter is sensitive to losses which indicate that the wire grid septum does not lie in the local mean direction of the beam, while a similar monitor at the associated thin Lambertson can signal misplacements of the ends of its septum in the shadow of the splitter. Long detectors (-30 feet) are also installed to monitor general area losses. In all, 38 short and 20 long loss monitors are included in the switchyard ins trumentat ion.
Beam

Operat ional Experience
The switchyard and transport to the targets is typically 90% efficient, as determined by foil activations. When splitting to the A, B, and C targets, the loss monitors indicate that about half of the loss occurs in the wire and thin Lambertson septa while the rest is due to scraping in the smaller downstream apertures. The D-line has not yet been completed, but beam has been split off and sent through the thick Lambertsons toward the future D target station with little change in losses. Minimization of these losses is accomplished quickly as the various steering magnets are coupled through the PDP-10 computer. These control algorithms are complicated by the fact that some of the bending magnets are rolled by up to 270 in order to combine horizontal and vertical bends. It is observed that a horizontal-vertical coupling is introduced in the thick Lambertsons of the A-line because the protons pass through these units above the symmetry plane of the sextupole field components of the magnets. A small skew quadrupole has been introduced to compensate this coupling. 
